WELDING 



Typo of Loading 




/' 



CZjZ3~~ 




^>" 




.Stnitilnnl 

Fonnuln 
Stress 



Primary Welds 

transmit entire load 



(en si out or 
compression 



vertlenl 
shear 



(iCHflitlR 



twistine 



s = 



V 
4 



HI 



J 



Trnnlltig 
lite Welti 
ns n I.lnc 






rc 

4." 



Secondary We Ms 
hold section tocether — low stress 




horizontal 
shear 



h 



VAx 

In 




FVL**c 



torsional 

horizontal 

shear 



rc 
i 



TCt 

J 
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Pnj-wvis-i Wel&j ur t der Bcudu 'q <**d~ 77,;^/^^ . 

Tallc (5) *£sxru.i$ th. bscrpev^z.) *l &C ^?M ^/icwe.\ Ueafcd 
14 Aliwe, I-efrrunj Mc toad Cenfi^, A [n ' flrr% e>.?t/A (.SlcUL = b 

av\d M.4>pth = ^ (oqetkcA. udtb M'fi pogfh'ah oj. the flcWiWj? 

~ Set bo* tyfodut'm ( Buj) for hdtodmn 
^ __ ft-.-Vu *,a,,€.u.t *f t'tc'it'tt (Jor)-foy Wj/>rt. 

0) Find urijii. (b) any/ dtflfc. (ci) ol f/ ;c . > K <dd in>ir.->i 
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(5) Z^aus.daAcL feiuttua. ujed -for weld C^Aen.hd sy 1 

io" =• /,<jc:M icq St.'Jt = X ; fvi.iuij 

Cc-Nlt^M *r jk.&iA.M k><' % *£,;„ •jiVc* 'V fefcfc (.3; ^ 
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-r^a-A-.^ 



J-U 



w 



man) i? 




fv = 



p. a. a 



«/ 



\mm 






twtyi 



o-lo} XaiL 



; wKfrVt 






'oil 



^VxJld/ 



'in, httk (?& t^r w -f&h-ke^ «* 



* 4 



tOCA- 



:tlfc (3) **eL frm* l MU (id) iU .MAiy style StUtty. 



fjwftii- 



in, 



lA> 



TABLE 3— MiwSmym WeM ^Sixet for Thick 

Plates (AVp) 



THICKNESS OF THICKER 
PLATE 'JOINED 



n 



•ti (r"M 



jover 3/ 4 "thru tyz" ^ ^ b38 

'over il/2" thru 2^" 38 ; ^ 5 * 

•over 2*" thru 6" *1 ^ l - ,sa - 

I j,, t^cre. fhflru (£2, 
;over 6" 



MINIMUM LEG SIZE 

OF FlUET WELD 

iw 



mm 



\H 



.$ 

fe.5 



i XV 

'■ i %". 8 ! 

1 ■%" - 9,s -; 



.'* 



i Minimum leg .si*a need not exceed thlcknef of |^ thjnner plate. 
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7^-Ut S -PtmaJuj Weldo.~ULca.kcL *u cLlfAfe". 



fgnptwtiea . of lfeli llwswfcei aa r Lta» 



QwUtm el Welded 
Mint 

b m width d m depth 



< *- — — » 



4»A*« 



t< 



Jt— * 4 









4E 



Ju ...... ^ 







ftrr-T 






*,. 






Kf 





'"7 

A 



**-y*— I— « 



«•. 







2 * 



Zfci at t. 



/•U c ©» 



tol " 



6 

tap 



toKoa 



w 



top bottow 



Z w = M ♦ 



t op botw 



top bottom 



Z M m M + 






Z w - 3M ♦ J. 



TTJ 



*»• — + *& 



TwlstfeiR 






^V/*) 



6%3W* 



'w 









13 






<* + rf) 9 



*w 



/« - *-n — imar 






*' + 3M* f d 9 



/» 



aft' + ev^ + rf 1 
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C*IWAM( «H MtHh KlMMl Cp, 



TA0U 7~~Mt®mMm Urn W®MfH~-$si%#B 
CAWS Mis«) 



Tff vtWaU 


•Itwb 


Steal 


89#€#rtwwj 


Allowable 




ftOAMOA 

amprmwon 


A7. A379 


tSM or SAW-I 




Gampleto- 

FOMfrOtnMI 

Graow W»Mt 


AS* £ 1" thfcfc 




A36 > J- eftsA 


or SAW-I 


Sanw ot rfe 




A44I. A242* 


E70 (ow-hydrpoan 
or SAWS 






«Wmr o« 

ifntfNI 

IfcfOO* 


A7. A373 


J»0 or SAW-1 






AMg 1" t§»kk 


*• « 12.400 pri 
or 


Rlbf 
• WWd* 


ASfi > 1- rt>fe* 


fCdO lowJiyoVogw 
or SAW-I 


f n MOO - lb/In 


i 


A441. A342* 


E70 tow4ty<liag«n . 
or SAW-3 / 


r >a «4J00 pal 

or 
f — 10.400 •* lb/In 


and 
Slot 


Of»0 


A7, A373, 
AMgl" (tilde 


$E60<sr SAW-f 


IJ.400 p«J 


AM > I"rt0ck 
M4!„ A343* 


fEOO Itwfeyslrogiwt 
or SAW-1 



* weldabte A24J 
$E70or SAWJ ©ewM be 



eted, IM* we»M rib* few?e®» eKwabto 



TABLE 1 0-<— Intermittent W«Mt 
Length and Sp&emg 



Continual** 

w»W, % 

75 

.66 
60 
57 
50 
44 
43 
40 
37 
33 
30 
25 
20 
16 



Unflttt «f ti»te«witt«nt w«Wi and 

dMometi &»fw*en e®nt»r»# *»• 

3-4 ' . - ' 

44 

4-7 

44 
4-f 

4-10 

4-12 



* * 


34 


• • 

2-4 


34 


* • 


3-7 


24 


« « 




34 


24 


3-9 




3-10 


24 


3-12 


2-10 


A <• 


212 


9 « 



"^ 



/? 
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J^dflt_ Pstt paAaiiart f &t open, oa-C. veMi4i4_?f' dfee- t ktjJueuuJL 



Ni 






71 



«a- 







Uf)ts2 






tttrt weld. 



One ^t. 



BeVkS*^ 






3fc>20 



One .SmU 



5b 20 



Ti*>o ,S bsUS 



BwitWcM 



4 



QvetlQ 



J+w*, Owe 

SicU. 
(u*A back 



beueX 
guff *idd' 



Fret* 

ffc-4s 



g-20 



8 






DeuUe. V«L 



0\>e> 16 



Over 30 






FroM Onfi 



Fro*" boHi 



fVenn 
SicU* 









Single L) 



DoatU U 
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COMMERCIAL STEELS 



■ 11 < Me<: animal Properties o! Somo Constructional Stasis* 







Y 


icld point, inin Tensile i 


rrcngtli 


Elutigation 
in 200 mm 










Suit- 


1 


Thickness range. 








(8 in) min, 


ability for 


':"■■: 1 O 


liim(in) 


MP» 


1.000 Hi/in* MP* 


I.OOOIWin' 


» 


welding 








Srrurmrnl I'arhtvt-tircl pl.'tes 








• AS \ 


All thicknesses 


228 


JJ 4II-JI? 


MI-IS 


21 


No 


t \> :* 


Xa 100 mm (4 in), 
incl. 


221 


12 400-517 


Sft-75 


21 


Yes 


hi. 


To 100 mm (4 in), 
incl. 


24H 


16 400-552 


58- SO 


20 


Yes 




Ljw 


and intcrmcdiatc-tcnsitc-strength csrl«ni-sicc 


plates 






S 1 - : ' . *t 


(structural cmality) 












vir ' . 


All thicknesses 


165 


24 110 


45 


2H 


Yes 


•i J<; H 


All thicknesses 


(86 


27 J45 


50 


25 


Yes 


tii>]r • . 


Al| thicknesses 


207 


10 179 


55 


22 


Yes 


Jrade ll 


All thicknesses 


22H 


U 414 


60 


20 


Yes 




Carhon-silicon steel jdates fat machine parts and general 


construction 






ASTM A 2*4 














Grade A 


To JOJ mm (12 in) 


172 


75 145 


50 


25 


Yc» 


Gr«de 8 


To 105 mm (12 in) 


159 


21 179 


55 


71 


Yes 


Gr«le C 


To JOS mm (12 in) 


145 


21 414 


60 


21 


Yes 


Grade D 


To 200 mm (8 in) 


145 


21 414 


60 


21 


Yes 








Carbon-stcc! pressure-vessel plates 








ASTM A 2*5 














Grade A 


To 50 mm (2 in) 


165 


24 101-179 


44-55 


27 


Yes 


Grade B 


To 50 mm (2 in) 


186 


27 J45-4I4 


50-60 


25 


Yes 


Grade C 


To 50 mm (2 in) 


207 JO J79-448 
Structural steel for locomotives and cars 


55-65 


21 


Ves 












ASTM All J 














"Jrade A 


All thicknesses 


228 


11 4H-49< 


60-72 


21 


No 


■Irade B 


All thicknesses 


186 


27 145-427 


50-62 


24 


No 


tirade C 


All thicknesses 


179 


26 JJI-400 


48-58 


26 


No 








Structural steel for shins 








l.''l".'f r1|»| 


■: 






l i 






•■ii*V A 


To 1 J mm (!/» in) 












■r^drt V 


To 25 inni (I in) 












<V»v*-.. 


To 50 mm (2 in) 


211 


12 400-490 


58-71 


21 


No 


>r»i!i> E 


To 50 mni{2 in) 












■ j'*ds Ci* 


To 50 mm (2 in) 












::, i<v R 


To 50 mm <2 in) 
















J45 


1 ligh-strength low-alloy steel plates 
50 485 








■« V I .V? A '4. 


To 19 mm (Ti in), 


70 min 


18 


Yes 




incl. 












i'SIri M».. 


Over IV tn IB mm 
11, to IV. in), 
incl. 


315 


46 461) 


67 min 


18 


No 


.U-1M am 


Over 18 to 102 
linn (IYi to 4 in), 
incl. 


2W) 


42 415 


61 min 


IH 


Ye« 


\V:fM A g 


in), incl. 


J45 


50 4H5 


70 


18 


V 
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Table 14-1 



AMERICAN WELDING SOCIETY 




Basic Welding Symbols and Their Location Significance 



Location 
Significance 



Fillet 



Plug 
or Slot 



Spot 

or Projection 



Seam 



Back 

or Backing 



Surfacing 



Scarf for 
Brazed Joint 



Flange 



Edge 



Arrow Side 



-v 



_s 



/-TZT 



TT 



s-W 



Groove weld 
symbol 

—& ^ 



"UJ 



y 



/~77- 



TT 



Other Side 



/ 



l\ 



m / 



_a 



j£L_/ 



Groove weld symbol 



Nol 
used 



\_^_ 



ii_ 



Both Sides 



r 



¥ 



Not 
used 



Not 
used 



Not 
used 



Nol 
used 



Nol 
used 



^ 



Nol 
used 



No Arrow Side 
or Other Side 
Significance 



Not 
used 



Not 
used 



-e- 



^v 



y~ 






Not 
used 



Not 
used 



Not 
used 



Nol 
-used 



Supplementary Symbols Used with Welding Symbols 



Convex Contour Symbol 



Weld-AII-Around Symbol 



Convex contour symbol . ■ ■ , * 

Indicates face of weld f y) y^ 

tobellniahedto ' Jl~— ^* 

convex contour — — — -~~~^ 



• Finish symbol (user's 
standard) Indicates 
method of obtaining 
specified contour but 
not degree of finish 



Weld- all-around symbol 
indicates thai weld extends 
completely around the joint 




Joint wtth Backing 



Joint with Spacer 



Melt-Thru Symbol 



With groove weld symbol 



With modified groove weld symbol 



/-y^ 



*"^toie 



Noti: Mitiriil ind dimtntiont 
of backing at tDtcified 



S^ttfH* 



Sw 

note 



Double- bevel groove 



Note: Material and ilimeniioni 
o( lo^cer at uecifled 



Any applicable weld symbol 



Melt-thru symbol is not 
dimensioned (except height) 




Flush Contour Symbol 



Multiple Reference Lines 



Rush contour symbol 
Indicates faceofweH 

to be made flush. When 
used without a finish 
symbol, Indicates weld 
without subsequent 
finishing 




Finish symbol (user's 
standard) indicates 
method of obtaining 
Specified contour but 
nol degree of finish 




First operation show;'' on 
reference line nearest arrow 

■ Second operation, or supple^ 

mentary data """ 

Third operation, or test 
information 



Field Weld Symbol 



Field Weld symbol 
Indicates that weld la 
to be made st a piece 
other than that of 
initial construction 



~P^ 



Complete Penetration 



Indicates complete penetration 
regardless of type of weld or 
joint preparation' 




Supplementary Symbols 



Weld-All- 
Around 



P~ 



FleM 
Wild 



A 



Melt- 
Thru 



Backing, 
Spacer 






Contour 



Flush 



V 



Convex Concave 



V 



V 



Location of Elements of a Welding Symbol 



Finish symbol 
Contour symbol 
Root opening: depth of filling 
for plug and slot welds- 
Effective throat 

Depth of preparation: size or 
strength lor certain welds 
Specification, process, 
or other reference' 




ti'cnve angle; included 

angle of countersink 

for plug velds 

L^.igth of weld 

Pitch (center- to-center 
spacing j of welds 



Basic weld symbol 
or detail reference - 



Fieu 1 .-'©Id symooi 

-Arrov*. '-inriecting ref- 
erence \\^c to arrow 
side memb.\ of joint 



-Weld-all- -around symcci 
- Reference line 

* Elements in this 
area rem ain as 
shown when tail 
and arrow are 
reversed 



Basic Joints- Identification of Arrow Side and Other Side of Joint 



Butt Joint 



Corner Joint 



T-Jolnt 



Arrow of 

■welding symbol 
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STANDARD WELDING SYMBOLS 



Basic Welding Symbols and Their Location Significance 



Flange 



Corner 



^~TT 



Groove 



Square 



V 



w 



y 



Bevel 



V-— K" 



"77 



7T-V 



Flare-V 



~rxr 



J 



Flare-Bevel 



-TX 



-y\ 



Location 
Significance 



Arrow Side 



lis\ 



X_Ji 



/" 



AzL 



__kL 



V 



JIL. 



"\ 



.__K..y\ 



A 



•^ r , 



V 



±r. 



Other Side 



Not 

USRd 



X 



X- 



* 



L/ 



~\ 



-/\ 



V 



r\ 



->e 



■K- 



~\ 



Both Sides 



Nql 
usnd 



""X 



Not 
used 



Not 
used 



Not 
used 



Not 
used 



Not 
used 



Not 
used 



Mo Arrow Side 
or Other Side 
Significance 



Typical Welding Symbols 



Slot Welding Symbol 



OeDlh ol tilting 
in <ncfces (omis- 
sion indicates 
filing is complete)- 



V 



^Hn~ 



Orientation, location 
and alt dimensions 
other than depih of 
(tiling are shown 
on the drawing 



Plug Welding Symbol 



Included angle 
of countersink - 



Sire (diameter 
et hote at rooii - 



Switch (distance 
>etween centersi 
it welds -Depth of tilting 
. / in inches mmis- 
-- ■ j SI sion indicates 
7rr^.— I filling is complete i 



■P\l 



Baekgouglng Welding Symbol 



, — Second reference Sine 
f used for back gouging 
r ' and welding as a 

second operation 



Square-Groove Welding Symbol 



Omission of size f 

indicates complete — — " try '" 
joint penetration pj 



Root opening 



. Chain Intermittent Fillet Welding Symbol 



Size I'cngth ol legi 



" 5 1 7 T~ .T^ -— •* Pilch (distance between 
V * \. centers) of incements 



- Length of Increments 



Back or Baching Welding Symbol 



Flare-Vanfl Flare^Beval-Oroove Welding Symbol! 




-^\ 



- Root opening t* IJLV- 

Slie Is considered / / 
as extending only / / 
to tangent points - J *~ ™» opening 



Edge- and Comer- Flange Welding Symbol* 



3 3? 
I 8 • t 



±L 



-s/ 



Radius - 



Size ol wetd — \ J w 



Height above point 
oltangencv 



e point / 



n~ 



_s 



Surfacing Welding Symbol Indicating Built-up Surface 



a 



„.„y 



l3«> 



v??r 



Toturflci-.ttv 

nQl to KCrtrr 
l\ n-nri-txr 



Any apolicnWe Single 
groove we'd symbol — 



C 



y^v 



V 



Size f height ol deposit) \ 
Omission indicates no \ 
specific height desired — » 



Orientation, location 
and all dimensions 
other than size are 
shown on irto drawing 



Flash er Upset Welding Symbol 



Mo arrow side 
or otner side 
significance 



< 



,f~ Process relere^-n 



must be used to 
indicate p'oceos 
desired 



Staggered Intermittent Fillet Welding Symbol 



Slngle-V Groove Welding Symbol Indicating Root Penetration 






Size 'length of tegj 



A 



Pitch (dislancn between 
centers) of increments 



Length of increments 



Size 

Depth of preparation 
Effective throat — — 






Root opening 
Groove angle 



Spot Welding Symbol 



Process reference 

must be used to 
indicate process 
desired - - 



Size (diameter ol weld* 
Strength (In lb per *.'j(d) 
may be used instead — 



r\ 



. > i» 



* Mumber of we'ds 

- Pitch Idistence 



y Mumbc 

,' / between ennters) of 
_./ vvofd 



Length of welds or 

increments 

Omission indicnt'js that 

*ntd extends between 

abrupt chapjas fn 

direction of as dimensioned 



Seam Welding Symbol 

Size (width of weld! 

Strength lintb per 

linear inch) may be > .-^ 

used instead — ^ / — f— ■ -j~ -f- 






jT 



Welding Symbols tor Combined Welds 



■• Pilch (distance between 
centers) of increments 

-Process reference 
must be used to 
■ndicate process 
desired 



{ 



-* 



v 



* n *\A_ 

"O — 



C~/\ 



Double-Bevel-Groovs Welding Symbol 



Arrow points toward 
member to be prepared 

Omission of size dimension 

indicates e total depth 

of preparation equal to 

thickness of members — — 




Root opening 



Groove angle 



Projection Welding Symbol 



Size (strength in lb 
per weld) 

Diameter of weld m^y 
be used instead for 
circular projection wbMs - 



— Projection welding 
reference must be used 



6* 



J* 



TJ 



- Pitch (distance 
between efinleis) 
of welds 

- Number of welds 



OouMe-FHM Welding Symbol 



Fixe (length ol teg) - 



Specification, process, 
or other reference 



-H-N 



A, 



/ 



-Length 
Omission Indicates 
that weld extends 
between abrupt 
changes In direction 
or as dimensioned 



Basic Joints-Identification of Arrow Side arid Other Side of Joint 



Lap Joint 



Other side 
m»mt»r a | jo| n( 



Arrow of 
wntdrno symbol. 




Edge Joint 




Process Abbreviations 



Where process abbreviations are to be included in 

the tail ol the welding symbol, reference Is m ado to 

Tablo A, Designation ol Welding and Allied Processes 

by Letters, ol AWS 2.4-79, 71. 

A2.1-79 
e 1979 by American Welding Society 

AMEnicMt weLoma soctm, inc. 

2MII N.W.Mi siren. MKmi, FinHiU J3I2J 
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